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INTRODUCTION 


Applied  Systems  Institute,  Inc.,  under  a contract  with  the 
Maritime  Administration  (MarAd) , U.S.  Department  of  Transportation 
has  developed  a method,  i.e.,  formula,  for  deriving  reasonably 
compensatory  prices  for  usage  of  public  marine  terminal  facilities 
Focus  is  on  the  determination  (based  on  cost)  of  dockage  and 
wharfage  tariff  rates,  rental  prices  for  leased  terminals,  and 
rental  prices  for  cranes  and  equipment. 

The  21-month  study  was  conducted  under  the  joint  guidance  of 
MarAd * s Office  of  Port  and  Intermodal  Development  and  the 
American  Association  of  Port  Authorities'  (AAPA)  Finance  and 
Port  Practices  Committees. 

The  study  was  enhanced  by  the  direct  participation  of  17  U.S. 
ports  scattered  about  the  country,  and  included  response  to 
questionnaires  concerning  current  pricing  practices,  port  visita- 
tions by  an  ASI  traveling  project  team,  review  and  comment  on  the 
draft  report  by  individual  ports,  and  preliminary  validation  of 
the  formula  at  the  Port  Authority  of  New  York/New  Jersey  and  the 
Port  of  Seattle.  This  extensive  participation  by  the  AAPA  and 
the  ports  themselves  has  helped  ensure  that  the  resulting  formula 
is  based  on  practical  as  well  as  purely  economic  considerations. 

This  Executive  Report  discusses  the  highlights  of  the  study 
results  and  the  formula  and  potential  implementation.  For 
a comprehensive  treatment,  the  reader  is  referred  to  the  main 
report  and  the  pricing  guide  report  (formula  application). 

Volume  I,  the  main  report,  contains  background  information,  a 
detailed  description  of  the  formula  and  methodology  for  applica- 
tion. Volume  II,  the  pricing  guide,  facilitates  the  application 
of  the  formula  at  individual  ports,  on  a step-by-step  basis. 

Algebraically,  the  formula  may  be  expressed  as  follows: 

(1)  /historical  cost/  + /imputed  cost^/  + /pricing  factor^/  = 
/gross  revenue  requirement_/ 

(2)  /gross  revenue  requirement_/  - /other  usage  revenue^/  = 

/net  revenue  requirement/ 

(3)  /net  revenue  requirement/  -f  /forecast  cargo  throughput/  = 
/benchmark  tariff  rate/ 

Table  I illustrates  how  a port  would  apply  the  formula  in  the 
determination  of  benchmark  usage  prices  for  three  lines  of  port 
business  covered  in  the  study  --  usage  of  docks  and  wharves, 
leased  facilities,  and  cranes. 
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Table  1 


Application  of  Facility  Usage  Pricing  Formula 


Step  Activity 

LINES  OF  BUSINESS 

Dockage  & 
Wharfage 

Leased 

Facilities 

Crane 

Rental 

1.  Derive  Historical  Costs 

• Facilities  Cost 
-Depreciation/ Investment 
-Maintenance 

-Taxes  & Insurance 
§ Terminal  Operating  Expense 

• Administrative  Expense 

2.  Calculate  & Add  Imputed  Costs 

3.  Add  Pricing  Factors 

• Return  on  Land  Investment 
t Return  on  Facilities 

Investment 

{+) 

INCLUDE 
( + ) 

{+) 

WITH  HISTORI 
COST 

( + ) 

( + ) 
CAL 
( + ) 

4.  Sum  Up  Gross  Revenue 
Requi rement 

SUM-1 

SUM-1 

SUM-1 

5.  Deduct  Other  Usage  Revenues 

• Dockage* 

• First  Call  Berth* 

• Storage  Charges* 

• Etc. 

(-) 

(-) 

(-) 

6.  Result  is  Net  Revenue 
Requirement 

SUM-2 

SUM-2 

SUM-2 

7.  Divide  By  Annual  Cargo 
Throughput 

(f) 

SEE 

NOTE 

(F) 

8.  Result  is  Price  per  Unit  of 
Cargo 

Price 

Price 

NOTE:  The  pricing  of  leased  facilities  is  subject  to  pricing 

mechanisms  which  must,  in  the  aggregate,  recover  the 
revenue  requirement. 

* For  dockage  and  wharfage. 
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A description  of  the  components  and  the  process,  using  a single 
dock  and  wharf  facility  as  an  example,  will  serve  to  illustrate 
formula  content  and  application. 

Calculation  of  the  Gross  Revenue  Requirement 


As  shown  in  Table  I,  the  gross  revenue  requirement  for  dockage 
and  wharfage  is  the  equivalent  of  the  full  cost  to  the  port  in 
providing  the  dock  and  wharf  facility  for  public  use,  and  consists 
of  three  components:  historical  costs,  imputed  costs,  and  pricing 

factors . 

Historical  Costs 


Historical  costs  are  those  incurred  by  the  port  as  recorded  on 
the  books  and  records  in  accordance  with  an  established  accounting 
system,  and  include  property,  plant,  and  equipment  costs  (at 
original  cost),  depreciation,  and  operating,  administrative, 
and  maintenance  costs.  Historical  costs  used  in  the  formula  must 
be  exclusive,  i.e.,  including  all  costs  chargeable  to  the  vessel 
and  cargo  for  use  of  the  dock  and  wharf  facility  and  excluding 
any  costs  not  so  attributable. 

Imputed  Costs 


Imputed  costs  are  costs  for  resources  or  services  received  by, 
but  not  paid  for,  by  the  port,  and  are  equal  to  the  costs  which 
would  have  to  be  paid  for  by  the  port  were  they  not  provided 
by  an  outside  sponsor.  An  example  of  imputed  costs  to  be 
covered  by  dockage  and  wharfage  revenue  might  be  police  and 
fire  protection  furnished  by  the  host  city. 

Pricing  Factors 


Pricing  factors  cover  quasi-cost  items  which,  under  generally 
accepted  accounting  principles,  may  not  be  included  as  historical 
costs.  They  are  included  in  the  formula  as  part  of  the  port's 
gross  revenue  requirement  because  it  is  needed  for  economic  self- 
sufficiency.  Two  categories  of  pricing  factors  are  included: 

Return  on  Land  Investment  — The  formula  adheres  to  the 
practice  of  using  the  current  value  of  land  as  the  rate  base 
for  computing  a return  for  the  use  of  the  land.  The  rate  of 
return  to  be  applied  to  the  port  investment  in  land  involves 
judgment  on  the  part  of  port  management,  but  generally  should 
be  established  at  the  going  rate  for  municipal  bonds,  shaded 
upward  or  downward  to  reflect  investment  risk  of  the  port  enter- 
prise as  might  be  viewed  by  current  or  potential  port  debt  holders. 

Return  on  Facilities  Investment  --  The  formula  is  based 
on  valuation  of  port  facilities  (wharf,  sheds,  office  buildings, 
improvements  on  land,  cranes,  and  other  equipment)  at  current 
value  less  depreciation.  Three  alternate  methods  are  proposed 
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for  use  under  the  formula  to  calculate  current  value: 


o Throughput  Equivalent  Valuation  — Under  this  approach, 
current  value  or  reproduction  cost  is  calculated  by 
facility  replacement  to  achieve  equivalent  cargo 
throughput  capacity.  As  an  example,  anticipation  of 
eventual  replacement  of  an  old  facility  with  a new 
one  having  four  times  the  cargo  throughput  capacity 
would  increase  the  value  of  the  current  facility  to 
about  25  percent  of  the  cost  of  the  new  facility. 

o Valuation  Based  on  Cost/Engineering  Analysis  --  Under 
this  approach,  a comprehensive  cost/engineering 
analysis  would  be  preformed  to  establish  current  value 
of  the  facility. 

o Valuation  Based  on  Cost-Indexing  --  Using  this  approach, 
for  planned  facility  replacement  on  a one-for-one  basis, 
the  estimate  of  replacement  cost  would  be  obtained  by 
use  of  an  appropriate  construction  index  based  on  the 
year  the  current  facility  was  built. 

Each  of  these  methods  has  advantages  and  disadvantages. 
The  formula  permits  use  of  any  of  them  or  a combination 
of  the  features  of  each. 

The  same  rate  of  return  used  above  to  calculate  the 
dollar  return  on  land  investment  would  be  applied  to 
the  current  value  of  the  facility  to  derive  the  dollar 
amount  to  be  included  as  the  return  on  facilities 
investment . 

Gross  Revenue  Requirement 


Summation  of  historical  costs,  imputed  costs,  and  the  pricing 
factors  leads  to  the  gross  revenue  requirement,  i.e.,  the  full 
annual  cost  which  must  be  covered  by  dockage  and  wharfage  revenues 
if  the  facility  is  to  be  economically  self-sufficient. 

Because  of  the  difficulties  attendant  to  separation  of  costs  of 
usage  between  those  attributed  to  the  vessel  (recovered  through  doc.' 
age  revenues)  and  those  attributed  to  the  cargo  (recovered  through 
wharfage  revenues) , the  formula  provides  for  a "joint-costing" 
approach,  under  which  no  distinction  is  made  between  the  two  in 
calculating  the  gross  revenue  requirement  which  forms  the  basis 
for  establishing  individual  dockage  and  wharfage  tariff  rates. 

Calculation  of  Net  Revenue  Requirements 


There  are  several  possible  sources  of  revenue  to  cover  the  cost 
of  usage  of  dock  and  wharf  facilities  by  the  general  public.  In 
addition  to  dockage  and  wharfage  revenues , there  are  charges  for 
first  call  on  berth,  sheddage , space  rental,  storage  charges,  etc. 
The  revenue  from  all  of  these  contributes  to  recovery  of  the  gross 
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revenue  requirement,  and  the  prices  set  for  each  will  determine 
the  extent  to  which  the  revenue  requirement  is  met. 

Since  wharfage  revenues  are  the  largest,  most  important  source 
of  revenues  for  most  ports,  the  formula  allows  all  other  revenues 
to  be  deducted  from  the  gross  revenue  requirement  to  yield  the 
net  revenue  requirement  to  be  covered  by  wharfage  charges.  Thus, 
the  dockage  and  other  incidental  revenues  (each  calculated  using 
price  and  anticipated  volume  as  factors) , totaled  and  deducted 
from  the  gross  revenue  requirement,  yield  the  net  revenue  require- 
ment which  must  be  recovered  from  wharfage  charges . 

Calculation  of  Benchmark  Prices 


In  the  example  of  a single  facility,  the  benchmark  wharfage 
tariff  rate  is  determined  by  dividing  the  net  revenue  requirement 
for  wharfage  by  the  forecast  cargo  throughput  over  the  wharf  for 
the  coming  year.  The  calculation  is  more  complex  at  ports  where 
terminal  facilities  may  consist  of  several  kinds  of  cargo  handling 
facilities  (e.g.,  breakbulk,  container,  drybulk,  etc.)  and  at 
which  the  wharfage  tariff  rates  for  each  of  these  kinds  of 
facilities  may  be  different.  Similarly,  within  a particular 
cargo  type,  there  may  be  different  wharfage  prices  for  different 
items  of  cargo. 

The  formula  does  not  rigidly  define  each  of  these  prices.  It 
places  sufficient  flexibility  to  enable  the  port  to  set  them 
without  departing  from  formula  precepts.  The  single  constraint 
is  that  the  benchmark  usage  prices  be  such  that  total  anticipated 
revenues  will  equal  gross  revenue  requirement. 

For  example,  under  the  formula  there  are  a number  of  product 
pricing  mixes  which  will  enable  the  port  to  recover  full  costs 
for  usage  of  dock  and  wharf  facilities.  The  formula  permits 
manual  calculations  or  simple  computer  models  to  be  employed 
in  which  the  variables  of  unit  price  and  forecast  cargo  through- 
put may  be  manipulated  in  testing  various  alternatives,  to 
arrive  at  the  best  pricing  strategy  to  recover  the  dockage  and 
wharfage  gross  revenue  requirement. 

Generalization  of  Formula  Applicability 


The  formula  simply  states  that  prices  or  tariffs  must  be  set 
at  levels  which,  if  forecasts  of  throughput  hold  true,  will 
generate  revenue  covering  the  full  economic  cost  of  usage  of 
the  facility  concerned. 

In  the  ideal  case,  application  of  the  formula  at  each  discrete 
level  of  port  activity  should  result  in  prices  which  recover  full 
economic  costs.  In  the  real  world,  however,  conditions  may 
preclude  pricing  a particular  unit  activity  at  the  full-cost- 
compensatory  level.  For  example,  wharfage  and  dockage  rates 
published  in  the  port  tariff  are  applied  uniformly  at  all  of 
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the  general  cargo  terminals  of  the  port,  regardless  of  the  age, 
throughput  efficiency,  sound  value,  imputed  costs,  and  pricing 
factors  which  might  apply  at  each  terminal  entity.  It  is  obvious 
that  with  a single  uniform  tariff  rate  some  terminals  will  be 
underpriced,  below  full-cost-compensatory  levels,  and  others 
overpriced,  at  higher  than  full-cost-compensatory  levels.  In 
this  situation,  the  ultimate  formula  criterion  is  that,  on  the 
whole , at  port-wide  level , total  dockage  and  wharfage  revenues 
must  equal  the  total  gross  revenue  requirements  for  dockage  and 
wharfage  of  all  of  the  terminals  concerned. 

Application  of  the  formula  has  been  illustrated  above  as  it 
pertains  to  calculation  of  benchmark  tariff  rates  for  dockage 
and  wharfage,  but  its  underlying  methodology  may  be  applied 
in  pricing  usage  of  other  port  facilities  as  well. 

Terminal  Leasing 

The  formula  calculation  of  revenue  requirements  to  cover  full 
economic  cost  particularly  apply  to  terminal  leasing,  because 
it  provides  a sound  basis  for  establishing  terms  of  the  lease 
which  permit  recovery  of  full  costs  over  the  life  of  the  lease. 

An  immediate  benefit  is  the  establishment  of  a benchmark  against 
which  the  adequacy  of  leases  currently  in  effect  may  be  measured. 
Most  such  leases,  particularly  those  long-term  leases  let  during 
pre-inf lationary  years,  will  show  serious  losses.  Although 
little  can  be  done  until  such  leases  expire,  the  formula  may  be 
applied  in  determining  prices  for  lease  renewals  or  in  leasing 
new  facilities.  It  is  clear  that  the  "current  value"  approach 
to  determining  return  on  investment  requires  that  leases  contain 
escalation  clauses  or  other  terms  which  permit  periodic  review 
and  readjustment  of  lease  prices  to  assure  recovery  of  the  full 
economic  cost  of  the  leased  facility. 

Crane  Rental 

Calculating  the  gross  revenue  requirement  by  applying  the 
formula  to  pricing  crane  usage,  particularly  container  crane 
usage,  is  relatively  simple  and  follows  the  procedure  previously 
illustrated.  The  same  flexibility  is  provided  in  pricing  the 
usage  of  individual  cranes. 

In  the  ideal  case,  each  crane  would  pay  its  own  way,  but  the 
initial  cost  of  this  type  of  equipment  has  escalated  so  sharply 
in  the  past  decade  that  hourly  usage  rates  would  show  wide 
variance  for  cranes  of  somewhat  similar  efficiency.  The  practical 
approach  will  probably  involve  differential  pricing  such  that 
total  crane  usage  revenues  will  recover  the  full  cost  of  the  cranes 
meaning,  as  in  the  case  of  marine  terminal  usage,  some  individual 
units  will  not  pay  their  way  and  others  will  be  priced  to  cover 
the  losses. 
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other  Applications 


The  formula  embodies  the  fundamental  economic  principle,  that 
for  an  enterprise  to  remain  viable,  the  prices  it  receives  for 
its  products  or  services  must  cover  full  economic  costs.  Any 
unique  aspects  of  the  formula  involves  specifics  in  calculating 
what  that  cost  or  revenue  should  be,  and  in  the  flexibility 
permitted  in  calculating  benchmark  prices. 

This  summary  has  illustrated  the  use  of  the  formula  in  establishing 
benchmark  dockage  and  wharfage  tariff  rates,  pricing  for  leased 
terminals  and  crane  rentals. 

It  is  clear  that  the  fundamental  nature  of  the  formula  is  to 
make  it  apply  to  other  port  activities  as  well  although  each 
application  of  the  formula  may  involve  differences,  modifications 
in  treatment  of  details.  The  formula  also  could  serve  for 
treatment  of  major  revenue  operations  at  the  port  and  any  of  the 
peripheral  or  incidental  revenue  generating  activities  which  are 
under  port  jurisdiction. 

Formula  Implementation 


The  formula  was  designed  to  apply  to  use  at  all  public  marine 
terminals,  regardless  of  size.  Although  designed  to  encompass 
the  usage  revenue  activities  at  the  largest,  most  complex,  and 
financially  sophisticated  of  U.S.  ports,  the  formula  is  simple 
and  can  be  employed  even  at  small  ports  with  minimum  facilities. 

Universal  applicability  is  enhanced  through  the  flexibility 
which  has  been  deliberately  designed  into  the  formula,  both  at 
the  detailed  level  of  an  individual  facility  and  on  a port-wide 
basis . 

The  need  for  flexibility  in  application  of  the  formula  cannot 
be  over-emphasized.  Because  there  is  really  no  such  thing  as 
an  "average"  or  "typical"  port,  there  will  always  be  limitations 
in  the  extent  to  which  any  "standard"  formula  can  be  uniformly  and 
rigidly  applied  among  the  ports.  Accordingly,  the  formula  has 
been  designed  with  the  need  for  flexibility  foremost  in  mind, 
particularly  in  the  final  step  of  calculating  benchmark  prices. 

At  practical  application  levels  considerable  leeway  may  be 
taken  during  implementation  of  formula  specifics,  e.g.,  deletion 
of  inapplicable  portions,  revision  or  addition  to  the  forms  to 
accommodate  the  local  situation,  etc.  So  long  as  the  excursions 
are  made  without  doing  violence  to  underlying  principles, 
formula  results  will  remain  reasonably  valid. 

Further  testing  of  this  formula  is  needed,  although  the  results 
obtained  during  the  validation  were  encouraging.  A five-week 
test  limited  to  two  ports,  both  large,  is  not  considered  as  a 
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comprehensive  test  of  the  formulas  principles.  There  are  many 
other  controversial  issues  in  the  formula  and  some  very  real 
barriers  which  hinders  its  clearcut  use  at  individual  ports. 

Initial  efforts  toward  achievement  of  reasonably  compensatory 
prices  within  the  port  industry  should  include  discussion, 
test,  and  modification  of  the  formula  based  on  exposure  of  the 
formula  to  port  industry  specialists  and  to  the  ports  themselves 
over  a period  of  time.  It  is  anticipated  that,  although  the 
underlying  concepts  will  be  found  valid,  modifications  to  the 
formula  methodology  can  be  made  which  will  enhance  its  validity 
and  utility. 

With  respect  to  actual  use  of  the  formula,  it  seems  evident 
from  information  obtained  during  the  study  that  initial  effort 
will  have  to  be  devoted  by  the  ports  to  "get  their  financial 
houses  in  order. " 

For  ports  without  financial  accounting  systems,  application  of 
the  formula  will  require  establishment  of  a financial  bookkeeping 
system  which  will  contain  the  needed  formula  entries.  It  is  also 
likely  that,  at  those  ports  with  the  least  amount  of  financial 
data  recorded,  an  inventory  will  be  needed  to  establish  current 
value  of  facilities.  On  the  positive  side,  any  effort  to  establish 
a financial  base  for  application  of  the  formula  will  generally 
be  a one-time  effort  which,  under  the  current  and  projected 
political  and  economic  climate,  will  eventually  occur. 

For  ports  with  existing  financial  accounting  systems,  use  of 
the  formula  will  probably  require  relatively  simple  translations 
of  entries  from  the  current  accounts  into  a form  compatible  with 
the  entries  on  the  forms  (contained  in  Volume  II) . 

Assuming  adequate  data  is  or  can  be  made  available,  initial 
application  of  the  formula  would  provide  an  initial  benchmark 
to  compare  recent  and  current  rates.  In  many  cases,  the  quanti- 
tative results  will  probably  confirm  current  beliefs  prevalent 
within  the  industry  that  port  facility  usage  is  seriously 
underpriced  relative  to  recovery  of  full  economic  costs.  Users 
of  the  formula  should  not  be  surprised  to  find  that  formula-derived 
benchmark  tariff  rates  may  be  as  much  as  two-to-three  times  higher 
than  those  currently  in  effect!  The  difference,  of  course,  is  a 
measure  of  the  extent  to  which  the  shipping  public  is  currently 
being  subsidized  by  U.S.  ports. 

Knowledge  of  the  quantitative  gap  between  current  tariff  rates 
and  those  which  would  be  reasonably  compensatory,  i.e.,  which 
would  recover  full  economic  costs,  is  a necessary  forerunner  to 
any  program  of  rate  adjustment  to  achieve  economic  self-sufficiency 
The  formula  provides  that  knowledge. 

The  formula  is  designed  to  permit  achievement  of  economic  self- 
sufficiency  at  the  individual  port  level,  based  on  a fairly 
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rigid  definition  of  what  constitutes  the  full  economic  cost 
which  must  be  recovered  through  port  revenues  if  self-sufficiency 
is  to  be  achieved.  At  the  same  time,  the  formula  permits  wide 
flexibility  in  the  setting  of  prices  so  long  as  the  revenue 
requirement  is  met.  This  same  flexibility  provides  a mechanism 
which  will  facilitate  achievement  of  a degree  of  uniformity  in 
usage  pricing  of  marine  terminal  facilities  on  a regional  or 
even  wider  basis. 
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NOTICE 

This  document  is  disseminated  under  the  sponsorship  of 
the  Department  of  Transportation  in  the  interest  of 
information  exchange.  The  United  States  Government 
assumes  no  liability  for  its  contents  or  use  thereof. 

This  document  is  being  distributed  through  the 
U.S.  Department  of  Transportation’s  Technology 
Sharing  Program. 
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